demonstrated that alfalfa pollen tubes could be successfully cultured in vitro. It was shown that the average pollen tube length in vitro varied greatly among diploid alfalfa clones. If similar variations in pollen tube growth were present in situ, there could be important consequences in alfalfa seed production. Differential pollen tube lengths could result in nonrandom fertilization due to the competitive differences of long and short pollen tubes. Variations in seed yield could also result from pollinations among plants differing in pollen tube length.
Data are presented on the relationship of pollen tube growth in vitro to pollen tube growth in situ for several tetraploid alfalfa clones.
MATERIALS AND METHODS
Studies were carried out in order to determine the possible relationship of pollen tube growth in vitro to pollen tube growth in situ. Two studies required clones which were cross compatible. Tetraploid plants were chosen as parents. The available tetraploids had such a wide range of phenotypes for selection that it was unnecessary to use closely related plants. The parentage of the nine tetraploid plants used in the present studies were: Pollen from two different clones was mixed in various proportions in order to study the differential growth rates of the pollen tubes. Pollen mixtures were prepared by alternately tripping flowers of the two parents on a blotter paper. For example, a 1:2 mixture of pollen from clones A and B was made as follows: 1 floret of clone A was tripped on the blotter followed by 2 florets of clone B tripped on the same blotter; the process was repeated with additional flowers. When the required amount of pollen was obtained, the pollen mass was stirred with a needle. In using this method of mixing pollen, the assumption was made that all florets had equal amounts of pollen. Flowers were emascu- 
EXPERIMENTAL RESULTS
The pollen of a number of tetraploid plants were screened for in vitro pollen tube growth at 28-29° C. The pollen from clone C3 03 produced nearly all short pollen tubes and the pollen from clone 2-92 produced mostly long pollen tubes (Table 1) . Each of the two clones was used as a pollen parent in crosses to an unrelated maternal parent (clone 2-2). The distance from the stigma to the micropyle of each ovule position was measured and shown in Table 1 along with the relationships to the pollen tube growth characteristics of the male parents as obtained in vitro. Crosses were made between clone 2-2 X 2-92 (long pollen tubes) and clone 2-2 X C303 (short pollen tubes). The cross-pollinated flowers were collected 72 hours after pollination. The ovaries were dissected out of 25 florets from each cross and the number and position of fertilized ovules recorded (Table 2 ). The fertilized ovules were easily distinguished from the unfertilized ovules by their shape and their increased size. A chi-square for independence ( x 2 -42.722, P = < .001) indicated that crosses with clone 2-92 significantly increased the number of fertilized ovules over that of crosses between 2-2 X C303. More basal ovules were fertilized in the cross 2-2 X 2-92 than f Percent total ovules fertilized -12. 8.
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